Autophagy controls plant basal immunity in a pathogenic lifestyle-dependent manner.
Plant genomes harbor autophagy-related (ATG) genes that encode major components of the eukaryotic autophagic machinery. Autophagy in plants has been functionally linked to senescence, oxidative stress adaptation and the nutrient starvation response. In addition, plant autophagy has been assigned negative ('anti-death') and positive ('pro-death') regulatory functions in controlling cell death programs that establish sufficient immunity to microbial infection. The role of autophagy in plant disease and basal immunity to microbial infection has, however, not been studied in detail. We have employed a series of autophagy-deficient genotypes of the genetic model plant Arabidopsis thaliana in various infection systems. Genotypes lacking ATG5, ATG10 or ATG18a develop spreading necrosis and enhanced disease susceptibility upon infection with toxin-producing pathogens preferring a necrotrophic lifestyle. These findings suggest that autophagy positively controls the containment of host tissue integrity upon infections by host-destructive microbes. In contrast, autophagy-deficient genotypes exhibit markedly increased immunity to infections by biotrophic pathogens through altered homeostasis of the plant hormone salicylic acid, thus suggesting an additional negative regulatory role of autophagy in plant basal immunity. In sum, our findings suggest that the role of plant autophagy in immunity cannot be generalized, and depends critically on the lifestyle and infection strategy of invading microbes.